Guanidino compounds that are increased in hyperargininemia inhibit GABA and glycine responses on mouse neurons in cell culture.
The effects of arginine, homoarginine, alpha-keto-delta-guanidinovaleric acid and argininic acid (guanidino compounds that were found to be increased in hyperargininemia) were evaluated on responses to gamma-aminoburtyric acid (GABA) and glycine (Gly) on mouse neurons in primary dissociated cell culture. GABA and Gly were applied iontophoretically and intracellular microelectrode recording techniques were used. The guanidino compounds rapidly and reversibly inhibited both GABA and Gly responses. The guanidino compounds inhibited GABA responses in a concentration-dependent manner and inhibited Gly responses at a concentration of 10 mM. Argininic acid was the most potent in reducing inhibitory amino acid responses, followed in decreasing potency by alpha-keto-delta-guanidinovaleric acid, homoarginine and arginine. The guanidino compounds were equally potent in decreasing Gly and GABA responses. Co-application of CGS 9896, a benzodiazepine receptor antagonist, did not antagonize the guanidino compound-induced inhibition of GABA responses. These findings suggest that the guanidino compounds inhibited responses to the inhibitory neurotransmitters GABA and Gly by blocking the chloride channel. This effect might underlie the in vivo epileptogenicity of some of the guanidino compounds and might contribute to the pathogenesis of seizures in hyperargininemia.